Improved quantitative analysis of oligosaccharides from lichenase-hydrolyzed water-soluble barley beta-glucans by high-performance anion-exchange chromatography.
Cereal beta-glucan is a linear biopolymer linked by beta-(1,3)/(1,4)-glycosidic bonds. More specifically, the beta-(1,4)-linked glucose chain is interrupted with beta-(1,3)-linkages in cereal beta-glucan structure. Elucidation of the exact length and distribution of linear beta-(1,4)-linked portion facilitates the understanding of the fine structure of cereal beta-glucan. A HPAEC assisted by lichenase treatment has been used for the structural and quantitative analysis of cereal beta-glucan. The absence of authentic standard oligosaccharides, putatively 3-O-beta-cellobiosyl-D-glucose (DP3) and 3-O-beta-cellotriosyl-D-glucose (DP4), was a potential problem to the characterization of beta-glucan structure. In this study, two major lichenase-hydrolyzed products were generated from the barley beta-glucan, and putative 3-O-beta-cellobiosyl-D-glucose and 3-O-beta-cellotriosyl-D-glucose were separated and highly purified by recycling preparative HPLC technology. Structural analysis of highly purified putative 3-O-beta-cellobiosyl-D-glucose and 3-O-beta-cellotriosyl-D-glucose was performed by TLC and LC-MS analysis. Two putative DP3 and DP4 displayed the nonreducing end/(1,4)/(1,3) linkage ratios of 1:0.96:0.90 and 1:2.18:1.16, respectively; the molecular masses (m/z) of their sodium adducts were 527.0 and 689.0, respectively. Using these structurally confirmed oligosaccharides, the exact amounts of beta-glucan lichenase hydrolysates from domestic barley cultivars were quantified. The amount of two major DP3 and DP4 accounted for only 71.4-73.3% of water-extractable beta-glucan fraction, and the (1,4)/(1,3) linkage ratios of the extracted beta-glucans were almost identical in the range of 2.24-2.25 among the barley cultivars tested.